a2 United States Patent

Ikenaga et al.

US009543461B2

US 9,543,461 B2
Jan. 10, 2017

(10) Patent No.:
45) Date of Patent:

(54) ENCAPSULATING MATERIAL FOR SOLAR
CELL AND SOLAR CELL MODULE

(71) Applicant: Mitsui Chemicals Tohcello, Inc.,
Chiyoda-ku (JP)

(72) Inventors: Shigenobu Ikenaga, Chiba (JP);
Fumito Takeuchi, Chiba (JP); Tomoaki
Ito, Ichihara (JP)

(73) Assignee: MITSUI CHEMICALS, INC., Tokyo
(IP)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C. 154(b) by 0 days.

(21) Appl. No.: 14/378,462

(22) PCT Filed: Feb. 7, 2013

(86) PCT No.: PCT/JP2013/000662
§ 371 (e)(D),
(2) Date: Aug. 13, 2014

(87) PCT Pub. No.: WO02013/121746
PCT Pub. Date: Aug. 22, 2013

(65) Prior Publication Data
US 2015/0007883 Al Jan. 8, 2015
(30) Foreign Application Priority Data
Feb. 14,2012 (IP) ccccvvvveiineeccicnes 2012-029619
(51) Imt.CL
CO8L 23/16 (2006.01)
HOIL 31/048 (2014.01)
(Continued)
(52) US. CL
CPC ....cccue. HOIL 31/0481 (2013.01); CO8K 5/00
(2013.01); CO9D 123/0815 (2013.01);
(Continued)

(58) Field of Classification Search
CPC ... COS8L 23/08; CO8L 23/16; CO8L 23/0815;
CO8L 2203/06; COSL 2203/04; CO8K
5/13; CO8K 5/49; CO8K 5/17; HOIL
31/04; HO1L 31/042

(Continued)

(56) References Cited
U.S. PATENT DOCUMENTS

6,093,757 A * 7/2000 Pern ............. B32B 17/10678
136/251
6,610,765 B1* 82003 Pfaendner etal. ... 524/108

(Continued)

FOREIGN PATENT DOCUMENTS

EP 1820 821 Al 8/2007
Jp 11-026791 A 1/1999
(Continued)

OTHER PUBLICATIONS

International Search Report (PCT/ISA/210) mailed on Mar. 12,
2013, by the Japanese Patent Office as the International Searching
Authority for International Application No. PCT/JP2013/000662.

(Continued)

Primary Examiner — Rip A Lee
(74) Attorney, Agent, or Firm — Buchanan, Ingersoll &
Rooney PC

(57) ABSTRACT

An encapsulating material for solar cell that is capable of
suppressing the corrosion of metal and the occurrence of
yellowing at a high temperature and has excellent long-term
reliability in a constant temperature and humidity is pro-
vided.

The encapsulating material for solar cell of the invention
contains an ethylene/a-olefin copolymer, a hindered amine-
based light stabilizer, a hindered phenol-based stabilizer, and
a phosphorous-based stabilizer as essential components.
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